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Guselkumab (an IL-23–specific mAb) demonstrates clinical
and molecular response in patients with moderate-to-severe
psoriasis
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Yasmine Wasfi, MD, PhD,e Yuhua Wang, PhD,e Philippe Szapary, MD,e and James G. Krueger, MD, PhDf Los Angeles
and San Diego, Calif, Portland, Ore, St Louis, Mo, Spring House, Pa, and New York, NYBackground: IL-23 expression is increased in psoriatic lesions
and might regulate TH17 T-cell counts in patients with psoriasis.
Objectives: We sought to test a novel IL-23–specific therapeutic
agent for the treatment of psoriasis.
Methods: In this randomized, double-blind, placebo-controlled
study the safety, tolerability, and clinical response of
guselkumab, an anti–IL-23–specific mAb, were evaluated in
patients with moderate-to-severe plaque psoriasis. A total of
24 patients were randomized to receive a single dose of placebo
or 10, 30, 100, or 300 mg of guselkumab. Clinical response was
assessed by using the Psoriasis Area and Severity Index (PASI).
Additionally, histologic analysis and gene expression in skin
biopsy specimens from guselkumab-treated patients were
compared with those from placebo-treated patients.
Results: At week 12, 50% (10 mg), 60% (30 and 100 mg), and
100% (300 mg) of guselkumab-treated patients, respectively,
achieved a 75% improvement in PASI scores from baseline
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Open access under CC BY-NC-ND license.in PASI scores were generally maintained through week 24 in
all guselkumab-treated patients. The proportion of patients
experiencing an adverse event was comparable between the
combined guselkumab (13/20 [65.0%]) and placebo
(2/4 [50.0%]) groups through week 24. Analysis of lesional and
nonlesional skin biopsy specimens demonstrated decreases in
epidermal thickness and T-cell and dendritic cell expression in
guselkumab-treated patients compared with values seen in
placebo-treated patients. At week 12, significant reductions in
psoriasis gene expression and serum IL-17A levels were
observed in guselkumab-treated patients.
Conclusion: IL-23 inhibition with a single dose of guselkumab
results in clinical responses in patients with moderate-to-severe
psoriasis, suggesting that neutralization of IL-23 alone is a
promising therapy for psoriasis. (J Allergy Clin Immunol
2014;133:1032-40.)
Key words: Histology, IL-23, gene expression, guselkumab, psoria-
sis, Psoriasis Area and Severity Index, serum, skin, T cell, TH17
Psoriasis is the most common immune-mediated skin disor-
der.1,2 Psoriatic skin lesions contain increased infiltrates of T cells
(TH1, TH17, and TH22). Inflammatory CD11c
1 dendritic cells
(DCs) and macrophages in the skin become activated and release
IL-12 and IL-23, which stimulate cytokine production from T
cells. Epidermal T cells are responsible for secreting cytokines,
including IFN-g (TH1), IL-17A and IL-17F (TH17), IL-22
(TH22), and TNF-a.
3 The molecular disease profile of psoriasis,
as defined by mRNA transcripts, contains hundreds of activated
genes that can be linked to effects on individual or multiple
cytokines.4 IFN-g, IL-17A or IL-17F, and IL-22 have distinct
effects on epidermal keratinocytes, which have been implicated
as key regulators of psoriatic skin inflammation.3
IL-12 and IL-23 levels are increased in psoriatic lesions. It is
believed that IL-12 modulates the excess TH1 population,
whereas IL-23 is the major regulator of TH17 T cells. The role
of IL-12/TH1 T cells to sustain the psoriasis phenotype is
debated because other inflammatory diseases thought to be
TH1-dependent proved to be IL-23/TH17-mediated
5 and because
IL-17 antagonists can suppress the clinical, cellular, and molecu-
lar disease features of psoriasis.6 Conversely, the IL-23/TH17 axis
is hypothesized to be important in patients with psoriasis;
however, IL-17 can also be produced in skin lesions indepen-
dently of IL-23 by neutrophils and mast cells.7 Therefore,
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ascertained by means of selective antagonism of this cytokine.
IL-23 is a type 1 heterodimer comprised of p19 and p40
subunits that bind to the IL-23 receptor complex comprised of
IL-23 receptor (IL-23R) and IL-12 receptor b1 (IL-12Rb1).
Binding of p19 (IL-23R) and p40 (IL-12Rb1) to their respective
receptors activates the IL-23 signaling pathway in which IL-23R
associates with Janus kinase 2 and IL-12Rb1 binds to tyrosine
kinase 2 (Janus kinase protein).8 IL-23p19 and IL-12/23p40
mRNAs are strongly upregulated in human psoriatic lesions.9-11
The main cellular source of IL-23 in psoriatic lesions appears to
be myeloid DCs, which can be immature inflammatory cells or
mature populations (DC-lysosomal-associated membrane pro-
teins [LAMP]112,13 or CD8311).
Guselkumab (CNTO 1959; Janssen Research & Development,
LLC, Spring House, Pa) is an investigational human mAb
specifically directed against IL-23. Here the proof-of-concept
study of an anti–IL-23 mAb in patients with moderate-to-severe
plaque psoriasis is reported. The objectives of this double-blind,
placebo-controlled study were to assess the safety, tolerability,
and clinical response to guselkumab in patients with moderate-
to-severe plaque psoriasis. Histologic and gene expression
studies of skin biopsy specimens were included in this
study to evaluate which cellular and molecular disease
features might be selectively regulated by IL-23 in patients with
psoriasis.METHODS
This phase 1, first-in-human, randomized, double-blind, placebo-
controlled trial included 24 patients with moderate-to-severe plaque psoriasis
and was conducted at 5 sites in the United States. Patient eligibility criteria
are reported in the Methods section in this article’s Online Repository at
www.jacionline.org. All patients provided written informed consent, and
institutional review boards/ethics committees approved the protocol.Study design
At baseline, 24 patients were randomly assigned to receive subcutaneous
injections of 10 mg (n5 5), 30 mg (n5 5), 100 mg (n5 5), or 300 mg (n5 5)
of guselkumab or placebo (n 5 4).Study assessments
Safety and efficacy parameters were analyzed through week 24.
Safety evaluations included adverse event (AE) assessments, vital sign
measurements, electrocardiographic measurements, clinical laboratory tests,
and physical examinations. Psoriasis Area and Severity Index (PASI) response
measures the severity of psoriasis, ranging from a score of 0 (no psoriasis) to
72 (very severe).14 The proportion of patients achieving PASI responses was
assessed through week 24.Skin biopsy specimens
Two adjacent 4-mm punch biopsy specimens of lesional and nonlesional
skin were obtained at baseline and at weeks 1 and 12 after treatment with
guselkumab or placebo. One biopsy specimen from each sitewas embedded in
OCT for cryosections, and the other was immediately snap-frozen in the dry
ice/methanol slurry for RNA extraction. Both were stored at 2808C until
analysis was performed.Histology
Frozen skin tissue sections were prepared and analyzed by using
methodology described previously.6Gene expression
Skin biopsy specimens were processed and RT-PCR data were generated,
as previously described.4 For microarray, RNA was hybridized to the
GeneChip HT HG-U1331 PM Array (Affymetrix, Santa Clara, Calif).
Expression measures were obtained by using the Robust Multi-array Average
(RMA) algorithm.15 High-dose guselkumab was defined by combining sam-
ples from the 100- and 300-mg groups to increase analytic power. Comparison
between baseline and posttreatment gene expression was also analyzed for
each treatment group, excluding the 30-mg group because of smaller sample
size (n < 5), to evaluate dose-associated trend. Raw data have been deposited
in the National Center for Biotechnology Information’s Gene Expression
Omnibus (accession no. GSE51440).Serum cytokine analysis
Serum was collected from patients receiving guselkumab or placebo at
baseline and weeks 1 and 12 after treatment. IL-17A levels were measured
with Singulex (Alameda, Calif) immunoassay kits. IFN-g, IL-1b, IL-6,
TNF-a, IL-12p40, and IL-12p70 levels were measured with Meso Scale
Discovery (Rockville, Md) kits. IL-8, IL-23p19, and CCL22 levels were
measured with R&D Systems (Minneapolis, Minn) kits, and C-reactive
protein levels were measured with a Life Diagnostics (West Chester, Pa) kit.Statistical analysis
The number of patients was chosen to provide a preliminary safety and
efficacy assessment of guselkumab. No formal sample size determination was
undertaken. Only descriptive statistical methods were used to summarize the
data (no formal hypothesis testing); however, a post hoc trend analysis
using asymptotic and exact Cochran-Armitage trend tests were performed.
Demographics, baseline disease characteristics, and the proportion of patients
achieving 75% improvement in PASI scores from baseline (PASI 75) and 90%
improvement in PASI scores from baseline (PASI 90) responses at each visit
were summarized by treatment group.RESULTS
Study population
Overall, the demographics and disease characteristics of
guselkumab-treated patients were generally comparable among
treatment groups and with those of placebo-treated patients
(see Table E1 in this article’s Online Repository at www.
jacionline.org); they were typical of patients with moderate-to-
severe psoriasis and consistent with other studies of this patient
population.Neutralization of IL-23 improves clinical
manifestations of psoriasis
Patients with psoriasis (n5 24) received a single subcutaneous
injection of placebo or 10, 30, 100, or 300 mg of guselkumab.
FIG 1. Proportion of patients achieving at least a 75% improvement in Psoriasis Area and Severity Index
(PASI 75) response (A) or a PASI 90 response (B) from baseline to week 24.
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assessed through week 24. Fig 1, A, displays the proportion of
patients achieving a PASI 75 response through week 24. At
week 12, 50.0% (2/4) of patients in the 10-mg group, 60.0% (3/
5) of patients in both the 30- and 100-mg groups, and 100% of pa-
tients (5/5) in the 300-mg group achieved PASI 75 responses (Fig
1, A). A post hoc trend analysis using the asymptotic or
exact Cochran-Armitage trend test (P 5 .0197 and P 5 .0241,
respectively) showed significant linear trend in the proportion
of PASI 75 responses at week 12 with increasing dose levels.
No patients in the placebo group achieved PASI 75 responses at
any time point.
The proportion of patients achieving PASI 90 responses is
displayed in Fig 1, B. At week 12, 25.0% of patients (1/4) in the
10-mg, 40.0% (2/5) in the 30-mg, 0.0% in the 100-mg, and 80.0%
(4/5) in the 300-mg groups achieved PASI 90 responses compared
with 0.0% in the placebo group. PASI responses were generally
maintained through week 24, with the exception of the 100-mg
dose group, in which initial high levels of response were lost
over longer-term follow-up. Physician’s global assessment scores
were generally consistent with PASI responses over time (data not
shown).
Clinical improvement in psoriatic lesions after guselkumab
treatment is depicted in Fig 2. Two patients with comparable
disease severity were treated with 2 different single doses of
guselkumab, a lower dose (10 mg; Fig 2, A) and a higher dose
(300 mg; Fig 2, B), and both patients achieved PASI 90 responses
at week 12.
In general, guselkumab was well tolerated. Through week 24,
65.0% (13/20) of patients in the combined guselkumab groupsand 50% (2/4) in the placebo group experienced at least 1AE (see
Table E2 in this article’s Online Repository at www.jacionline.
org). The most common AE was infection, with 6 patients expe-
riencing a total of 9 infections. The infections were 2 events of up-
per respiratory tract infection and 1 report each of bronchitis,
folliculitis, viral gastroenteritis, herpes simplex infection, lower
respiratory tract infection, vaginal infection, and nasopharyngitis
(data not shown). Although it is not possible to draw conclusions
about the risk of infection associated with guselkumab based on
this one small study, infections are a theoretic risk for any immu-
nomodulating agent and will therefore continue to be monitored
in future guselkumab studies.
No serious infections, malignancies, major adverse cardio-
vascular events, serious hypersensitivity reactions, or deaths were
reported through week 24. This AE profile and overall compre-
hensive safety data suggest that guselkumab, when administered
as a single subcutaneous injection, was well-tolerated.Guselkumab eliminates pathologic cellular skin
infiltrates in patients with psoriasis
Serum and skin biopsy specimens were collected before
initiation of treatment (baseline) and at weeks 1 and 12 for
analysis of disease-related biomarkers and histopathology.
Changes in keratinocyte proliferation and leukocyte infiltration
were measured to evaluate the extent to which IL-23 regulates
psoriasis-specific disease features.
Immunohistochemistry was performed to determine the
cellular composition of the biopsied skin tissue. At baseline,
increases in T-cell counts (CD3), myeloid DC counts (CD11c),
FIG 2. A, Clinical response to a single dose of 10 mg of guselkumab admin-
istered at baseline. B, Clinical response to a single dose of 300 mg of gusel-
kumab administered at baseline.
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[KRT16]) were observed in lesional skin compared with values in
nonlesional skin (Fig 3). At week 1, modest improvement
was observed from baseline in epidermal thickness and in
numbers of CD31 or CD11c1 immune cells (Fig 4). At week
12, statistically significant reductions in epidermal thickness
and T-cell and inflammatory CD11c1 DC counts were observed
for each guselkumab dose group compared with baseline (P <
.05 each), with the exception of DC counts in the 10-mg group
(P5.0723, Fig 4). Langerhans cells, which are displaced in active
psoriatic lesions, resumed a normal panepidermal pattern in
guselkumab-treated biopsy specimens at week 12 (Fig 3). No
reduction was observed in epidermal thickness or T-cell density
in placebo-treated patients; however, a significant reduction
from baseline in DC counts was observed for placebo at week
12 (P 5 .0284).Guselkumab attenuates TH17 molecular biomarkers
in psoriatic skin
Skin tissue biopsy specimens were also evaluated for gene
expression by using quantitative RT-PCR andmicroarray analysis
(Fig 5). Fig 5, A, shows expression of KRT16, IFN-g, IL-17F, andlipocalin 2 (LCN2) mRNAs at baseline and week 12 from biopsy
specimens of patients receiving placebo or high-dose guselkumab
(100- and 300-mg groups combined). KRT16 expression was
significantly decreased with guselkumab treatment to levels less
than those observed in nonlesional skin. IFN-g mRNA levels
increased slightly with guselkumab treatment, as might be pre-
dicted from specific IL-23 blockade. Although not statistically
significant, there was a marked reduction in expression of IL-
17F (mean reduction, 26-fold; P 5 .057) and a modest (2-fold)
reduction in IL-17A mRNA expression after guselkumab
treatment (data not shown). The expression of LCN2, CXCL1
(Table I), and S100A7 (S100A15), which are strongly induced
by IL-17 in psoriatic lesions, was significantly decreased after
guselkumab treatment. CXCL10 (regulated by type I and type
II interferons) and IL-22 expression was reduced at week 12,
although less consistently (mean of 8- and 10-fold; P 5 .15 and
P 5 .11, respectively) than expression of IL-17–targeted genes
(data not shown). These data suggest that IL-23 regulates
expression of IL-17 and IL-17 pathway gene targets in psoriasis
lesions, with limited effect on TH1 pathway gene targets (IFN-g
producing).
Affymetrix microarrays were used to define the transcriptome
of lesional and nonlesional skin at baseline and weeks 1 and 12
after guselkumab treatment to assess the overall effect of
guselkumab on the molecular disease profile (Fig 5, B; see
Table E3 in this article’s Online Repository at www.
jacionline.org). The disease profile was defined as 1224 tran-
scripts (891 unique ENTREZ-annotated genes) with significant
modulations in gene expression when comparing lesional with
nonlesional biopsy specimens at baseline. These genes are high-
ly characteristic of the psoriasis disease profile reported
recently.4 Of the 1224 disease-profile genes described here,
1170 were normalized by 70% or greater in week-12 biopsy
specimens of psoriatic lesions treated with high-dose guselku-
mab (data not shown). Some improvement in the disease profile
was evident at week 1, but the week-12 response was much
stronger because the overall gene expression pattern is very
similar to that of nonlesional skin at baseline. Significant reduc-
tions, with a smaller magnitude of change, were observed in the
10- and 30-mg groups (data not shown). Expression of KRT6A
and KRT16 was significantly reduced by high-dose guselkumab
from baseline to week 12 (21- and 19-fold, respectively), indi-
cating a strong reduction in regenerative epidermal growth.
Similar significant downregulation (>15-fold) was observed
for S100A7A (S100A15), S100A7 (psoriasin), S100A8, and
S100A9 (see Table E3). Interestingly, expression levels of
KRT6 and KRT16, as well as levels of the S100 proteins,
were modulated to levels less than the starting values in nonle-
sional skin at baseline. Additionally, a dose-dependent reduction
in the expression of S100A proteins, KRT6A, KRT16, and
LCN2 was observed (data not shown).
Microarray analysis also detected significant modulations in
694 genes by guselkumab (see Table E3), which were not
classified as ‘‘disease-related’’ in this study. Approximately half
of these genes (310 probes), however, were identified as a part
of the psoriasis transcriptome in another recent study with a
much larger patient cohort,4 andmany of the 384 remaining genes
are related to cell growth or inflammation pathways. The effects
of high-dose guselkumab on genes involved in the IL-17 pathway,
epidermal hyperplasia, and additional immune pathways are
shown in Table I.
FIG 3. Histologic evaluation of nonlesional and lesional skin at baseline and week 12 after subcutaneous
injection of 300 mg of guselkumab. CD3, T cell; CD11c, myeloid DC; H&E, hematoxylin and eosin; KRT16,
keratin 16.
FIG 4. Evaluation of mean epidermal thickness and T-cell (CD3) and myeloid DC (CD11c) expression from
lesional skin biopsy specimens at baseline and after guselkumab or placebo treatment at weeks 1 and 12.
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FIG 5. A, Expression of KRT16, IFN-g, IL-17F, and LCN2 mRNA at baseline and week 12 in lesional and
nonlesional biopsy specimens from patients treated with high-dose (100 mg 1 300 mg) guselkumab
compared with placebo. B,Microarray expression of 1224 transcripts of nonlesional skin at baseline versus
lesional skin at baseline and at weeks 1 and 12 after guselkumab treatment.
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TABLE I. Real-time reverse transcriptase PCR




(wk 12 vs baseline) P value
Fold-change
(wk 12 vs baseline) P value
IL-17 pathway related
S100A7A S100 calcium-binding protein A7A <21000 4.86 3 1027 21.31 .9492
IL-8 IL-8 2699.81 .0006 218.42 .4561
LCN2 Lipocalin 2 2244.37 .0001 1.24 .9426
CXCL1 C-X-C motif ligand 1 2157.06 .0015 1.6 .8859
RORC RAR-related orphan receptor C 48.05 .0173 1.41 .9208
Epidermal hyperplasia
KRT16 Keratin 16 2149.26 3.11 3 10210 1.22 .8962
STAT3 Signal transducer and activator of transcription 3 24.93 .0195 2.35 .5598
Other immune pathways
NOS2 Nitric oxide synthase 2 2145.48 .0059 21.12 .9762
MX1 Myxovirus (influenza virus) resistance 1,
interferon-inducible protein p78 (mouse)
217.45 .0006 2.2 .6541
GBP1 Guanylate-binding protein 1, interferon-inducible 26.42 .0139 1.07 .9677
STAT5A Signal transducer and activator of transcript 5A 19.25 .0497 23.86 .6775
MUC7 Mucin 7 157.52 .0379 21.63 .926
*Patients treated with 100 and 300 mg of guselkumab were grouped (high dose) for this analysis. Responders were defined as patients reporting at least a 50% improvement in
PASI response (PASI 50) from baseline to week 12.
FIG 6. Serum analyses of circulating IL-17A levels in guselkumab-treated
responders (PASI 50 response at week 12) at baseline and at weeks 1 and
12 compared with the placebo-treated group. P values measure the
significant difference in posttreatment compared with baseline values.
*P 5 .031 and **P 5 .0015.
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responding to guselkumab
IL-17 levels are increased in the lesional skin and blood of
patients with psoriasis3,16-18 and correlate with disease severity.19
One of the most direct pharmacodynamic measures of IL-23 inhi-
bition in serum is a reduction of downstream IL-17A levels.
IL-17A levels were analyzed at baseline and weeks 1 and 12 inguselkumab responders (guselkumab-treated patients with >_PASI
50 at week 12) compared with placebo-treated patients to explore
whether serum IL-17A levels could be used to monitor response
(Fig 6). Significant reductions from baseline in circulating
IL-17A levels were observed at week 1 (P 5 .031) and week 12
(P5 .0015) in guselkumab responders (n 5 17), and no changes
were observed in the placebo group. Although expression of
genes pertinent to the IL-17A pathway was reduced in a
dose-dependent manner, a similar dose trend was not observed
with serum IL-17A levels (data not shown).
Ten other serum proteins were analyzed for changes
after treatment with guselkumab, including inflammatory
proteins: IFN-g, IL-1b, IL-6, TNF-a, IL-12p40, IL-12p70,
IL-8, C-reactive protein, IL-23p19, and CCL22 (MDC).
CCL22 was the only analyte significantly reduced at week
12 after guselkumab treatment compared with placebo. No
significant changes were noted for the other proteins (data not
shown).DISCUSSION
The results of this study establish that selective antagonism of
IL-23 with guselkumab leads to clinical improvement in patients
with psoriasis that is associated with reductions in cellular
and molecular disease biomarkers in skin biopsy specimens.
These data should be used to refine our current model of
psoriasis pathogenesis. The current model involves not only the
IL-23/TH17 axis but also IFN-g–producing TH1/TC1 cells and
IL-22–producing TH22/TC22 cells. Activated DCs in the skin
release IL-121 and IL-23,20 which influence resident T cells to
differentiate into TH1/TC1, TH17/TC17, and TH22/TC22 cells.
3
In this model, cytokines released from distinct T-cell subsets
cause epidermal keratinocytes to increase transcription of
cytokine-specific gene products, and the psoriasis molecular
phenotype is created by the collective response of keratinocytes
to the array of cytokines produced in skin lesions. Our results
suggest that the current working model should be revised to
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cytokine are sufficient to drive most of the disease phenotype,
even if the IL-12/TH1 axis continues to be expressed in skin
lesions.
The importance of the IL-23/TH17 T-cell axis in psoriasis
pathogenesis is also suggested in recent studies with IL-17
antagonists in patients with psoriasis,6,21-23 but with the caveat
that reductions in IL-12 and IFN-g levels were also produced
by antagonizing IL-17. The central role of IL-23 in psoriasis
pathogenesis is supported by genetic links of IL-23 and IL-23R
alleles to psoriasis susceptibility.24,25 Specifically, p19 mRNA
is consistently overexpressed in psoriatic lesions,10,11 and the
IL-23 risk allele increases TH17 T-cell effector function
in vitro.26 Reports suggest that IL-23 can drive IL-17 production
by cell populations beyond traditional CD41 and CD81 T cells in
patients with psoriasis. Neutrophils, mast cells, and innate
lymphoid cells have also been implicated as additional sources
of IL-17.7 IL-23 can induce the formation of extracellular
traps, structures involved in antimicrobial activity of neutrophils
and mast cells, and these structures colocalized with IL-17 in
psoriatic skin.7 Additionally, several groups have identified
dermal gd T cells that secrete IL-17 in response to IL-23
ex vivo.27,28
Because guselkumab can antagonize the IL-23/TH17
pathway with limited effects on the IL-12/TH1 arm and results
in the collapse of major inflammatory circuits in patients with
psoriasis, this study helps confirm that the IL-23/IL-17
pathway plays a central role in the current model of psoriasis
pathogenesis. IL-17 antagonists, including ixekizumab and
secukinumab (anti–IL-17A mAbs) and brodalumab (an anti–
IL-17 receptor A mAb), are currently being studied in patients
with psoriasis.6,21-23 Based on these limited published phase 1
data, the clinical efficacy of guselkumab is generally compa-
rable with the results reported for ixekizumab22 and brodalu-
mab.23 Although inadequate data exist from phase 1 and 2
studies assessing the long-term safety of IL-23 or IL-17 antag-
onists, data for ustekinumab, which inhibits both IL-12 and
IL-23, demonstrate a favorable benefit/risk profile in patients
with moderate-to-severe psoriasis treated for up to 5 years.29
Currently, the differences between the effects of IL-17 and
IL-23 inhibition in patients are unknown. Upstream of
IL-17, inhibition of IL-23 might have more pleiotropic effects
than inhibition of IL-17. Although IL-17– or IL-17 receptor–
specific antibodies suppress IL-17 levels, specific neutraliza-
tion of IL-23 might decrease the number and activity of
pathogenic TH17 cells in the tissue. Comparative studies
would be needed to evaluate whether IL-17 or IL-23 antago-
nism would result in differences in the maintenance of efficacy
or safety.
In conclusion, this small clinical study provides evidence
of clinical response, proof-of-concept, and safety of a
single subcutaneous administration of guselkumab, an anti–
IL-23–specific mAb, in patients with moderate-to-severe psori-
asis. The range of doses of guselkumab included in this clinical
study were well-tolerated, demonstrated significant dose-
dependent clinical response, and modulated pathogenic TH17
pathways, suggesting that neutralization of IL-23 alone is a
valid therapeutic approach in patients with psoriasis. The
benefit/risk profile of guselkumab in patients with psoriasis
will be further defined in a larger study (X-PLORE,
NCT01483599).We thank Kristin Ruley Sharples, PhD, of Janssen Scientific Affairs, LLC,
and Leanne Johnson-Huang, PhD, of The Rockefeller University for their
writing and editorial support in the preparation of this article.
Clinical implications: This initial study of guselkumab for
plaque psoriasis demonstrates substantial clinical response.
Further studies are warranted to verify this effect and
characterize the safety profile.REFERENCES
1. Krueger JG, Bowcock A. Psoriasis pathophysiology: current concepts of
pathogenesis. Ann Rheum Dis 2005;64(Suppl 2):ii30-6.
2. Lowes MA, Bowcock AM, Krueger JG. Pathogenesis and therapy of psoriasis.
Nature 2007;445:866-73.
3. Lowes MA, Russell CB, Martin DA, Towne JE, Krueger JG. The IL-23/T17
pathogenic axis in psoriasis is amplified by keratinocyte responses. Trends
Immunol 2013;34:174-81.
4. Suarez-Farinas M, Li K, Fuentes-Duculan J, Hayden K, Brodmerkel C, Krueger
JG. Expanding the psoriasis disease profile: interrogation of the skin and serum
of patients with moderate-to-severe psoriasis. J Invest Dermatol 2012;132:
2552-64.
5. Cua DJ, Sherlock J, Chen Y, Murphy CA, Joyce B, Seymour B, et al. Interleukin-
23 rather than interleukin-12 is the critical cytokine for autoimmune inflammation
of the brain. Nature 2003;421:744-8.
6. Krueger JG, Fretzin S, Suarez-Farinas M, Haslett PA, Phipps KM, Cameron GS,
et al. IL-17A is essential for cell activation and inflammatory gene circuits in
subjects with psoriasis. J Allergy Clin Immunol 2012;130:145-54.e9.
7. Lin AM, Rubin CJ, Khandpur R, Wang JY, Riblett M, Yalavarthi S, et al. Mast cells
and neutrophils release IL-17 through extracellular trap formation in psoriasis.
J Immunol 2011;187:490-500.
8. Shuai K, Liu B. Regulation of JAK-STAT signalling in the immune system. Nat
Rev Immunol 2003;3:900-11.
9. Chan JR, BlumenscheinW,Murphy E, DiveuC,WiekowskiM,Abbondanzo S, et al.
IL-23 stimulates epidermal hyperplasia via TNF and IL-20R2-dependent mecha-
nisms with implications for psoriasis pathogenesis. J Exp Med 2006;203:2577-87.
10. Lee E, Trepicchio WL, Oestreicher JL, Pittman D, Wang F, Chamian F, et al.
Increased expression of interleukin 23 p19 and p40 in lesional skin of patients
with psoriasis vulgaris. J Exp Med 2004;199:125-30.
11. Piskin G, Sylva-Steenland RM, Bos JD, Teunissen MB. In vitro and in situ
expression of IL-23 by keratinocytes in healthy skin and psoriasis lesions:
enhanced expression in psoriatic skin. J Immunol 2006;176:1908-15.
12. Nograles KE, Davidovici B, Krueger JG. New insights in the immunologic basis of
psoriasis. Semin Cutan Med Surg 2010;29:3-9.
13. Yawalkar N, Tscharner GG, Hunger RE, Hassan AS. Increased expression of
IL-12p70 and IL-23 by multiple dendritic cell and macrophage subsets in plaque
psoriasis. J Dermatol Sci 2009;54:99-105.
14. Fredriksson T, Pettersson U. Severe psoriasis—oral therapy with a new retinoid.
Dermatologica 1978;157:238-44.
15. Wu Z, Irizarry RA, Gentleman R, Martinez-Murillo FM, Spencer F. A model based
background adjustment for oligonucleotide expression arrays. J Am Stat Assoc
2004;99:909-17.
16. Zaba LC, Cardinale I, Gilleaudeau P, Sullivan-Whalen M, Suarez-Farinas M,
Fuentes-Duculan J, et al. Amelioration of epidermal hyperplasia by TNF inhibition
is associated with reduced Th17 responses. J Exp Med 2007;204:3183-94.
17. Kryczek I, Bruce AT, Gudjonsson JE, Johnston A, Aphale A, Vatan L, et al.
Induction of IL-171 T cell trafficking and development by IFN-gamma:
mechanism and pathological relevance in psoriasis. J Immunol 2008;181:4733-41.
18. Kagami S, Rizzo HL, Lee JJ, Koguchi Y, Blauvelt A. Circulating Th17, Th22, and
Th1 cells are increased in psoriasis. J Invest Dermatol 2010;130:1373-83.
19. Zhang L, Yang XQ, Cheng J, Hui RS, Gao TW. Increased Th17 cells are
accompanied by FoxP3(1) Treg cell accumulation and correlated with psoriasis
disease severity. Clin Immunol 2010;135:108-17.
20. Zaba LC, Fuentes-Duculan J, Eungdamrong NJ, Abello MV, Novitskaya I, Pierson
KC, et al. Psoriasis is characterized by accumulation of immunostimulatory and
Th1/Th17 cell-polarizingmyeloid dendritic cells. J InvestDermatol 2009;129:79-88.
21. Hueber W, Patel DD, Dryja T, Wright AM, Koroleva I, Bruin G, et al. Effects of
AIN457, a fully human antibody to interleukin-17A, on psoriasis, rheumatoid
arthritis, and uveitis. Sci Transl Med 2010;2:52ra72.
22. Leonardi C, Matheson R, Zachariae C, Cameron G, Li L, Edson-Heredia E, et al.
Anti-interleukin-17 monoclonal antibody ixekizumab in chronic plaque psoriasis.
N Engl J Med 2012;366:1190-9.
J ALLERGY CLIN IMMUNOL
APRIL 2014
1040 SOFEN ET AL23. Papp KA, Leonardi C, Menter A, Ortonne JP, Krueger JG, Kricorian G, et al.
Brodalumab, an anti-interleukin-17-receptor antibody for psoriasis. N Engl
J Med 2012;366:1181-9.
24. Cargill M, Schrodi SJ, Chang M, Garcia VE, Brandon R, Callis KP, et al.
A large-scale genetic association study confirms IL12B and leads to the
identification of IL23R as psoriasis-risk genes. Am J Hum Genet 2007;80:273-90.
25. Nair RP, Duffin KC, Helms C, Ding J, Stuart PE, Goldgar D, et al; for the Collab-
orative Association Study of Psoriasis. Genome-wide scan reveals association of
psoriasis with IL-23 and NF-kappaB pathways. Nat Genet 2009;41:199-204.
26. Di Meglio P, Di Cesare A, Laggner U, Chu CC, Napolitano L, Villanova F, et al.
The IL23R R381Q gene variant protects against immune-mediated diseases byimpairing IL-23-induced Th17 effector response in humans. PLoS One 2011;6:
e17160.
27. Cai Y, Shen X, Ding C, Qi C, Li K, Li X, et al. Pivotal role of dermal IL-17-
producing gd T cells in skin inflammation. Immunity 2011;35:596-610.
28. Gray EE, Suzuki K, Cyster JG. Cutting edge: Identification of a motile IL-17-
producing gammadelta T cell population in the dermis. J Immunol 2011;186:
6091-5.
29. Papp KA, Griffiths CE, Gordon K, Lebwohl M, Szapary PO, Wasfi Y, et al;
PHOENIX 1 Investigators; PHOENIX 2 Investigators; ACCEPT Investigators.
Long-term safety of ustekinumab in patients with moderate-to-severe psoriasis:
final results from 5 years of follow-up. Br J Dermatol 2013;168:844-54.
